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RESISTAKCE OF THE INFIUENZA VIRUS TO LOW TEMPERATURE AND ITS
COAGULABILITY ON LIQUID AND PAPER SURPACES AND JN FOAM

I. S. Gryaznov

Up to tne present Lime, a convincing series of proafs confirmsd the posi-
tive role of the virus -- pathcgenic for skunks;, white, house, and field mice,
white and wild rate (pasyukov), cats, hedgehogs, shoats, and other domestic ani-

- mals -- &8s & primary infective agent of epidemic influenza, The lungs of sick
skunks, mice, and rats were ground and emulaified in physiologic ealt solution.
This praparation was then fiitered through gradccol membranes or waxy material,
which retains the visibie microbic filtrate that i1s active and infective agailnst
racoptive animels wher injacted “nto the respiratory system.

The influenza virus can be kevt in a passive state in ekunke for an wnlin-
ited time; !f skunks are nct avajilable, cheap test animals such as wild rats
and mice can be used as hosts, and virulence iacreasec gradually during passage,

Thus, the ctock virus isclated by Smorcdintsev and Drobyshevka in 1936
(A. A, Smorodintsev, Third All-Russian Conference of Kicrobiologists, Epidemi-
ologists, and Specialists on Infecticus Diseases, 1940) caused the death of
white mice when an initlal dose of 1/20 cubic centimeter of a concentration
of 1:100,070 waz intranasally introduced under etkor anesthesia. After 150
passages (thres mice in each passags) this strain appeared active in a cultiva-
tion of 1:5-10 MID, The virus survived for 2-3 monthe in 50 percent glycerine
at a lov temperature. Turner reported that the influenze virus retains its
virulonce for at least § months in a mixture of dry ice aua alcchol at a tem-
perature of -78 degrees centigrade.

Bxperimental investigationa on the resistance of the influenza virus to
sutzero temperature resulted in the production of a purs and virulent influenza
virus in a high concentration which led us to the fFollowing conclusion:

We had accees to ligquid oxygen in unlimited quantities, and we twice con-
ducted a series of experiments (in 1939-41 and 1346-47) in vhich we infected
house and field mice and wild rats w'th the influenza virus.
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e Meonsed Tiqutiiexyer 00 degress ) Am a Dewar Tissk for freeving and pre.
serving the lung tlssues nf mfavte.l mice in witro for perio-’ls cf 2k hours to T
days, We found that the lung tissues oruwtled 2eeily intc & fine ice powder

under the presswre cf a pesile and disintegra‘ed weli intc a mess of uniform
consistency withcut the addition of quart:i sand,

A suspensior of this pewder in physiologZc salt solution and broth in a
5:1 proportion was prepared snd a dose «f 1/30 cublc centimeter of the centri-
Tugates and filurates of the suspension was administered intc the respliratory
syastem of animals (18 houss rats, 12 fieid rats, and 9 wild ‘rats) eusceptidle
to the virus. The antzals became Infesiad and/ 3r dled within gimilar perilods
of time with pathclogioal degeneraticns in the lungs.

Intraducticn of emulsified proparation ¢f the dead animals' lunge into
normsl animals produced iypical slinicel eymptoms of influenza attended by
intensive gemeral ciinlcal phenomena, reduction of the survival period, a.nd.
hemorrhagic conditicn in the lunge, especiamlly in *hose of the rats.,

To obtain & purs, virulemt influenza virus with econtmy of iaboratory ani-

mals, e procesded 1n the following fashion: & l0-psrcent emuleion of the virus
from the lungs of infectsd mice was prepared by the method described above.
The lungs had been clcgged on the fourth day after injection., The centrifugtte
of the emulsion wac drawn off and filtered through a Zeitz flliter after a pre-
liminsry passage uf & mixture of 25 cubic centimetera of physiologic salt solu-
tion and 5 cubic centimeters of breth,

The entire Piltered mixture, which containsd the virus in a concentration
of 1:150, was placed in s mechanical mgitator for 2-~3 hours until foam appeared.
The cencontration ¢f the virus irn the fiitrate wes then determined., We also
studled tlio virvlency of this suspension in varicus cencentrations on suscep-
tible animals, Moreover, the concentration of the virus in the foam and in an
absorbent was also determined. )

A sterile filter peper wma lowered in a verticsl pogiition to the bottom
of the vessel, to absorb the virus from the surface cf the filtrate. - After a
ghort wvhile, the seccion that has been saturatsd was cut off 0.5-1 cublc centi-
zisters above the llquid isvel, and tested. Ita contents were drawn off with a
pipette or aqueezed out with pincers,

The preparation cbtained in this was was tosted separetely (the filtrate,
the foam, and the paper) and in various concentrations after a seccndarr mechani-
cal agitation and their sterility tested on Livinthal's and Field's media. The
cidtomary method of intranasal administration under ether was made on the mice
with 2.3 minims (approximately 0.05-0,15 centimeter), andi the rate with about
one cubic centimetsr. After infectior, the animals were kept under observation,
the mice for & days, aud the rats for 15 days. Each animal that di-d during
this period wms dimeected, revealing pcaltive pathclogical degeneration (%)
in the lungs. The surviving animals were examined the same way. In all appear-
ances the 3€ house mice, 72 fleld mice, and 24 vild rats infected intranasally
with +4o suspension of Influeuzs virus under other, both living and dsed, all
developed typical eymptoms of the dissawe and a varying degree of pulmonary
disease 2.4 3ays afier iha siminietraticn of the infective agent, In scame cases.
the animals became inrected faster with laryer dosage than with smallex dcsage.
Apparently, this was due to the concentraticn of the virus in the filtrate. An
smuiaion of lung tisamues of thees anlmals, when introduced Into the reepiretory
system of normal animale, again causs} a scvere form cf this disease and death
of the animalas,
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